Abstract Animal welfare is conditional on well-planned and well-managed exploitation, since the management of the animals strongly influences their behavior, their productivity and, consequently, the yield and quality of the final product. In this study, an investigative review was carried out of the literature, governmental databases and main institutions relating to animal welfare, seeking to highlight and discuss differences in legislation between Brazil and Portugal, in view of the interest and concern of the scientific community and the consumer market in relation to methods used for animal production. In Brazil, there is no specific legislation on the welfare of pigs and other related legislation is used as a basis. However, Portugal has more specific legislation on the subject. Considering the dissemination of knowledge and the growing concern with animal welfare in the European consumer market, it is noted that the need for its application standards that ensure animal welfare in production/breeding, possibly becoming a basic requirement in the coming years. However, Brazilian pig farms, like all other animal production activities, are still lacking specific legislation that is appropriate for Brazil, which ends up delaying the effective practice of welfare in productions, abstaining from the population of information about the activity. New studies are needed to ascertain the necessity and applicability of the legislation, and whether the legislation is effective in improving animal welfare or serves only to increase bureaucracy.
Introduction
There is a growing concern among the general public, the scientific community and the consumer market with regard to the methods used in breeding animals for meat production. The new requirements of the external market, in relation to the ethical quality of the products available for consumption, require new techniques directed at animal welfare (Foppa et al 2014) . As a result, the concept of animal welfare is gaining more and more importance, which has led to major changes in European legislation regarding standards for rearing pigs and other animals (Cruz and Grácio 2005) .
According to Galina and Pfüller (2015) , the quality of the meat should be understood as a legal and ethical obligation of all the links involved in the production chains and not only with a demand of the consumer market.
Animal welfare is undoubtedly conditional on wellplanned and managed production. The management of animals and the way they are treated strongly affects their productivity, behavior and, consequently, the final yield of livestock farms, since it is a factor that enhances the quality and quantity of the final product (CAP 2006) . In animals, stress represents a potential threat to homeostasis and the central nervous system is stimulated to act. This action is reflected in four types of responses: behavioral, those associated with the autonomic nervous system, and the neuroendocrine and immune systems (Cruz et al 2004) . Stress can result in different responses in the meat, such as a dark, firm and dry (DFD) or pale, soft and exudative (PSE) appearance (Barbut et al 2008; Ordóñez 2005) .
Increasingly, consumers are concerned about the origin and the mode of production of the goods they consume, demanding that the meat on their plate has been produced, transported and slaughtered in accordance with animal welfare standards (CAP 2006) . Currently definitions of animal welfare involve recognition of the following five freedoms specified by the Farm Animal Welfare Council (FAWC) in the United Kingdom: 1 -physiological freedom; 2 -environmental freedom; 3 -freedom of health; 4 -behavioral freedom; 5 -psychological freedom (FAWC 2009 ).
According to Broom (1991) , suffering is usually related to welfare, but commitment to welfare is not necessarily synonymous with suffering. According to Machado Filho and Hötzel (2000) , poor animal welfare should not be confused with animal cruelty, since cruelty to the animal is the deliberate, sadistic, and unnecessary infliction of pain, suffering and neglect on animals. Social ethics condemn cruelty to and mistreatment of animals.
In general, the recommendations and codes of good practice take into account the theoretical framework provided by the five freedoms when defining areas of action to improve animal welfare on farms, since compliance with the latter is essential to safeguard this aspect in any production system (CAP 2006) .
The intensification of pig production in traditional confinement systems generates controversy over animal welfare or lack thereof. While there is rigid legislation in Portugal, following the recommendations of the European Union in Brazil, this topic has little effective application, since there is no imposition of the Brazilian consumer. For the time being, the only situation of animal welfare injunction in Brazilian pig farms would be the requirements of the external market (Maia et al 2013) .
The objective of this study was to carry out an investigative review of the literature, seeking to highlight and discuss differences between Brazil and Portugal in terms of the legislation relating to animal welfare.
Concern about animal welfare
At the end of the twentieth century and the beginning of the 21st century, there was an increase in the level of demands concerning the quality of food products by consumers around the world, particularly with respect to hygiene and the quality of life of workers and animals involved in production. People began to want meat from animals that were raised, treated and slaughtered in systems that promoted welfare, defined as "ethical quality", and that the production system was sustainable under environmentallyfriendly conditions (Warriss et al 2006) .
In Brazil, research developed taking into account the perception of consumers has been carried out. For example, the study by Franchi et al (2012a) in Piracicaba (state of São Paulo) it was found that more than 90% of consumers stated that they were aware that production animals expressed feelings, although high perception on the subject, only 36.9% of consumers take this into account when purchasing the product. However, there has been a steady increase in this value, due to access to information about the way animals are raised. In a study by Queiroz et al (2014) in Fortaleza (state of Ceará), it was observed that consumers were willing to pay more for certified products that guaranteed animal welfare.
With increasing consumer concern the European Union (EU) has realized the evident need to discuss animal welfare in the context of the World Trade Organization (WTO). The subject is of interest to both consumers and producers. In view of the interrelationship between animal welfare measures and international trade in agricultural products and foodstuffs of animal origin, the EU considers that this issue should be addressed in the context of the agriculture and livestock negotiations, with a view to establishing a standards that characterize welfare requirements in animal production, effectively characterizing the technical barriers to commercialization (Pandorfi 2005) .
The first general law on animal welfare appeared in the year 1822 in Great Britain. However, the first principles of animal welfare began to be studied in 1965 by a committee of researchers and practitioners related to agriculture and animal husbandry in the United Kingdom, called the Brambell Committee, who initiated a more in-depth study of definitions of animal welfare. This committee was a response to pressure from a population outraged by the ill-treatment of animals in containment systems reported in the book, Animal Machines, by the English journalist Ruth Harrison in 1964 (Ludtke et al 2010) .
The concern for animal welfare in Brazil is not recent. The introduction of standards that aim to achieve greater comfort and animal welfare in pig units in Portugal occurred through the publication of Ordinance N o . 274/94 of May 7, it is specifies actions to be taken, such as the control of temperature, humidity, gases and luminosity, the need for an area for movement of animals in relation to their age, abolition of collars as a form of containment in gestation cells, facilities which allow visual contact between the animals, and periodic monitoring of the functioning and condition of the equipment (Ministério da Agricultura 1994).
In 2000, Decree-Law Nº 64/2000 of 22 April, transposing into national law Council Directive 98/58 /EC of 20 July, requires the owner or keeper of the animals to implement all measures that are necessary for the welfare of the animals in their care, ensuring that they are not exposed to unnecessary pain, injury or suffering. The Decree-Law 135/2003 of 23 June and Annex "A" of Decree-Law Nº 64/2000 of 22 April specify that animals must be cared for by a qualified and competent person, since the producer has a major influence on animal welfare (MADRP 2000; MADRP 2003) .
Housing
In the construction or modification of agricultural and livestock facilities there should be technical monitoring to ensure the welfare of the animals that will be housed there. The Decree-Law N o . 135/2003 of 28 June specified in its annex that housing for pigs should allow animals to move without difficulty, to be a clean, dry and comfortable place to rest, have a floor which is smooth and not slippery, and have concrete gratings with defined widths and openings (Table 1) . A poorly constructed pavement, grids not adjusted to the physical conditions of the animals and poorly maintained surfaces can cause injuries to the legs of animals (MADRP 2003) . The pigs should be placed in groups with as little miscegenation as possible, and the total floor area of the housing should be sufficient to sleep, eat and exercise (Table  1) (MADRP 2003) . Environmental enrichment is an alternative practice that aims to increase the quality of life of confined animals, stimulating the typical behaviors of the species, reducing stress and aimed at their psychic and physiological welfare (Veloni et al 2013) .
In Portugal, the legislation that provides for environmental enrichment is Decree-Law N o . 135/2003 of 28 June. This specifies that all pigs must have permanent access to a sufficient quantity of material, such as straw, paper chips, sawdust or a mixture of these, which does not have a deleterious effect on the health of the animals (MADRP 2003) . The use of straw as environmental enrichment is common in Europe, but in Brazil's climate conditions, its use may be limited (Foppa et al 2014) . Brazil still does not have specific legislation that covers the issue of environmental enrichment. Environmental enrichment allows pigs to settle, investigate, chew and play. Objects such as tires, balls and chains can meet some of the environmental and behavioral needs of pigs (CAP 2006; Guy et al 2013) .
The Decree-Law N o . 135/2003 defines that air circulation, dust levels, temperature, relative air humidity and J Anim Behav Biometeorol (2018) 6:77-83 harmful gas concentrations should be kept within limits which are not harmful to animals. Pigs should not be kept in an environment that involves high temperatures and high levels of humidity (MADRP 2003) . Abrupt fluctuations in temperature within the dwellings should be avoided for 24-hour periods, since high temperatures generate stress and may lead to caudophagia or cause diseases such as pneumonia. When an artificial ventilation system is used, an alternative system should be available to ensure sufficient air renewal if the installed system fails; an alarm system must be available to warn of any system failure, which is fully inspected and tested at least once every seven days (MADRP 2003; CAP 2006) .
There is no law specifically regulating animal welfare practices in Brazil, only Normative Instruction N o . 56, which provides some principles for protecting animal welfare from birth and throughout life, and covers issues such as feeding, handling and transportation (Presidência da República 2008). Some differences can be observed in relation to the facilities between Portugal and Brazil in Table 2 . 
Feeding and handling procedures
The Decree-Law N o . 135/2003 states that all pigs must be fed at least once a day with a complete and appropriate diet for each age, provided in adequate quantity. All pigs older than two weeks of age must have permanent access to fresh drinking water (MADRP 2003; CAP 2006) . Some differences between management practices in the two countries are listed in Table 3 .
Sanitary control
The most basic requirement affecting animal welfare is linked to the maintenance of good sanitary conditions, which include hygiene, good production conditions and effective ventilation.
The Decree-Law N o . 135/2003, establishes that, when necessary, sick or injured pigs should be temporarily isolated in wards with dry and comfortable beds (MADRP 2003) . Annex A of Decree-Law N o . 64/2000 specifies that the owner or keeper of the animals must keep a record of the treatments given and the number of mortality cases verified at each inspection of the medicines used, including the place of purchase; these records must be kept for at least three years (MADRP 2000) .
In an emergency, when the animal does not react to treatment or is in a painful and incurable condition, it must be slaughtered according the guidelines on humane slaughter (MADRP 1996) .
Transport
Transport exposes pigs to potentially stressful conditions, such as embarkation and disembarkation difficulties, noise, vibration, abrupt changes in speed and variations in ambient temperature (Ludtke et al 2012) .
The , the minimum requirements for space during transport are that all pigs must at least be able to lie down and stand. The loading density of pigs of about 100 kg should not exceed 235 kg/m². This value can be increased depending on the breed, size and physical condition of the pigs, weather conditions and duration of the trip. 8.444/2015 8.444/ (MAPA 2015 . Some changes were made due to Brazil's accession to the Treaty of Asuncion, originating from the Southern Common Market (Mercosul). Thus, Brazilian municipalities must adopt modern methods of supplying food of animal origin to the population, requiring the slaughter of animals by butchers to be carried out using humane methods, involving use of instantaneous and effective stunning prior to slaughter (Dias 2000) .
In 2008 524/2011, with the purpose of planning, coordinating, supervising, encouraging and evaluating activities, programs and actions on animal welfare, and also aimed at the economic interests of the various links in the livestock chain (MAPA 2011) . In recent years, the MAPA has fostered the adoption of animal welfare practices through partnerships with other public and private institutions, and terms of cooperation, such as those signed by Embrapa Swine and Aves and WSPA (Rosa et al 2013) .
According to Rosa et al (2013) , several researches have been developed relating the level of animal welfare to various aspects of animal production and science, such as physiology, nutrition, environment, lighting programs, transportation, handling, air quality, noise, among others. Despite this, there are still many challenges to be faced in practice, such as the fact that European legislation has a character of economic and J Anim Behav Biometeorol (2018) 6:77-83 consequently implication in raising production costs (Silva 2012) .
Final considerations
The countries of the European Union already have advanced animal welfare legislation. Brazilian pig farms, like all other animal husbandry activities, are still lacking specific legislation that addresses the Brazilian reality, which ends up delaying the effective practice of welfare in productions, abstaining from the population of information about the activity.
Considering the dissemination of knowledge and the growing concern for animal welfare in the European consumer market, every day it is noted that the need for application to livestock production, possibly becoming a basic requirement in the coming years.
New studies are needed to evaluate the legislation, which take into consideration the circumstances of each country. These studies could establish whether the legislation is effective in improving animal welfare, or whether it serves only to increase bureaucracy around the licensing of holdings and safeguard the interests of certain lobbies. 
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